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REMARKS 

The non-final Office Action was issued on pending claims 1-4 and 6-10 In this 

POnS£ ' "° W b ^ ^ded, or cancelled. Thus, claims 1-4 and 6-10 axe 

pending in the application. 

Drawing s 

In Office Action paragraph 2, the drawings where objected to under 37 C F R § l 83(a) 
The objection to the drawing* is directed to Fig, 2 and is a contimation of a ^ 
the previous Office Action dated May 10, 2002. Applicants responded to the objection to Fig 2 
of the drawings in Responses submitted on September 10, 2002 and October 10 2002 
Apphcants representative would like to discuss this objection to the drawings during the 
mterview on March 25, 2003 . 

Claim Rejecting ^ 35 U.s.c. 1 

In Office Action paragraph 4, claims 1-4, and 6-10 were rejected under 35 US C 
§ 103(a) as being unpatentable over Gurrie et al. (US 5,296,651) in view of Noda et al. (US 
4,913,955). Apphcants respectfully disagree. 

hx an embodiment, the present invention provides a flexible printed circuit board 
-mpnsmg a base film, a base film side adhesive layer provided on the base fi]m> a ^ ^ 
layer on winch a pattern circuit is formed provided on the base film, a cover layer side adhesive 
layer, and a cover layer film, layered in that order fiom the bottom of the flexible printed circuit 
board. At least one of the base film side adhesive layer and the cover layer side adhesive layer 

has a higher glass transition temperature than the operating temperature of the flexible printed 

circuit board. Further, a reciprocation number N mcncating a bending life of the flexible printed 

circuit board is at least ten million times at 60°C. 

The Office Action asserts that Gurrie et al discloses a flexible printed circuit board (10) 

comprising: a base film (24); a base film side adhesive layer (22) provided on the base film (24); 

a metal coil (probably a typographical error for "foil") layer (12) on which a pattern circuit is 

formed, provided on the base film side adhesive la yer (22); and a cover layer side adhesive layer 

(20) provided on the metal foil layer (12). 
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Th. Office Actio, .ctoowfcdge,, h W5Ver> ^ ^ „ . 
Cctans) than an operatag t^atae of ^ ^ ^ 

red uced°T 61 al ; r - " '° a *"* having ■** ta wH * ™* - *. «* - «* 

«««. c rourt ^ (I) pluraI ronductor tees ™ - * 

-PP. flta) ftnne. on at W „ of te „ , syers „„ ^ ^ ^ ^ ^ 

* ' *7» » F * 2 * ■* <*«* - 1- the fcJU. eta* cenpn^ dielecMc »„ bstratee 1 6 
-d * adWe ,a yers 20 and 22 bonding conductor ^ 12 ^ 

formed on at least one of the dielectric layers. 

en > ^ m ° bjeCt ° f PreS6nt inVenti ° n " t0 ° btain * P-ted 

circuit (FPC) having excellent fWal fatigue endurance (bending life) even if the FPC is used 

m «_t such a S a hard disk drive (HDD) in which change of the operating (environmental) 
temperature is anticipated to vary to ropra temperature up fe ^ ^ ^ ^ 

the FPC u u^d in equipment such as an HDD, the FPC is flexibly bent according to movement 
of a movable part, such as a read/write head, and the reciprocation number N indicating the 
bending life of the FPC (the flexural fatigue endurance) is from 1x10* times (cycles) to 1x10* 
times (cycles) or even up to lxl0> times (cycle,). The FPC can have supeiior 
endurance (bending life) indicated by a remarkably high reciprocation number N. 

However, Gurrie et al. does not disclose nor suggest that at least one of the base film side 
adhere layer and the cover layer side adhesive layer has a higher glass transition temperature 
than the operating temperature of the flexible printed circuit board. Gurrie et al. also does not 
dolose nor suggest a reciprocation number N indicated a bending life of the flexible printed 
circuit board is at least ten million times at 60°C. 

Since the flexible circuit of Gurrie et al. has a copper film provided at the inner surface of 
the dxdectnc layer, for example, the Gurrie et al. flexible circuit cannot endure being repeatedly 
bent accordmg to movement of a movable part such as a read/write bead. That is, if me same 



506579//1 FXMJ01 



Page 5 of 10 



BELL BOYD A LO YD 
AppL No. 09/844,097 



Fax.: 31 28278000 



Mar 19 2003 1G:00 



P. 08 



Game's -flev (CyCM " [ »* , '>- 1°' toe. (cycles). 

Gume . flex hfe- „ mute mf^, ^ fte prescnt fmikmft ^ 

Therefore, the invention comply differa ^ ^ 
objects, stractore, and effects. *" 

boa* m ,0 ^ * *" *" 0fBCe ^ ** No<k * aL «-*- a fl ~*>° 

bo^ (1) compnsmg . ^ , ayet (5) ^ fey ^ ^ ^ ^ 

brgher glass «fa temperature (about l30 degrees Celsius; than m op^n 
Nods e, al. relates to a lamtaate . . bendabl0 ^ w 

as used for apriuted circuit In Fig. , of Nod, « s!., *c cente, adhesive Uyer 5 is cotnpo^d of 
glaas fiber woven cloth and is pleated ^ eposy resin to taeien the circuit in order for i, to 
be difficuJt^d^Bi (bend) when external force (stress) is applied. 

On the other hand, the present invention relates to an FPC. An object of the present 
mventton „ to stably otaun an FPC having exceHcnt flexural fatigue endurance (bending life) 
even tf the FPC „ used in equipment such as a hard disk drive (HDD) unit in which change of 
the operating (environmental) temperature is anticipated to vary from room temperature up to 
about 80-C. For example, when the FPC is used in equipment such as an HDD unit, the FPC is 
flexibly bent according to movement of a movable part, such as a read/write head, and the 
recptocanon number N Meeting the bending life of the FPC (the flexure! fimgue endurance) is 
from 1 x 10 tunes (cycles) to 1 x l0 ' times (cycles) or even up to 1 x 10' time, (cycles) The 
FPC can have superior flexural fatigue endurance (bending life) indicated by the remarkably 
mgh reciprocation number N. In other words, when the bending pax. being in bending state 
undergoes a certain strain, the bending life can be prolonged according to me above 5tmctTO of 
the present invention. 

Noda et aL, however, does not disclose nor suggest me above object of the present 
invention. 

If the same bending life test is applied to the laminate of Noda et al., it is difficult to 
uniformly and repeatedly bend the form retentive substrate, which is formed so as to be 
prevented from bending. Jn addition, in the bending state, ifae form retentive substrate cannot 
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Cones) cycles or even up to 1 x 10^ times (cyls). * ' * 10 

Therefore, the present invention completelv difw* ^ ■ 

objects, structure and effect, ° f N ° d * «* * * 

The , N oda et al substrate also has ^ follo ^ g ^eristics: 

board m order to remove v™ ,. P^vidrng a bendable hard prmted circuit 

crcuit boards olZ^r 8 " * " *** f ° r ~" ^ 

circuitboardsh,™ TT ..^-W^ 
m D °^sw a conventional W printed circuit board- 

ben, 0011^? I-" to ^ ^ «— <*-* »— - toe 

b 7T S 7 and measurmg a radius R (mm ) of the w rf 

bending stress was relieved (Noda et al., column 4, lines 41-47) m,, s """"^ tte 

completelv differ, (5 «, ■ ^ (Thls meas ™™g method 

P .ely dtflers fion, ^ of ^ 

»«-^«-^^a»lto^« tolH « rt ^ « mventlon.) 

order J!! ^ T ^ ^ " " ^ «« ° f *° «— «- ^ * ta 

order to mcrease me ability of m e ben, shape, i,,, ^ repetitive flexing; and 

^^^^'^S^tra^f^ 
the bending characteristic when it is snbiect tn V i. ♦ 

Fuxmerrnore, Gnrrie e, A and Noda e, al. do not disclose the characteristic of the present 

FPC and a relocation number N indicating a bending hfe of the flexible printed circuit board 
leas, ten million times at 60«C. Therefore, the present invention complete^ differs from me 
devices of Gumeetal. and Noda etal. 
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al. m orfer to provide a flradon of 

et ai, is using the same material. 

However, Noda et al. teaclies away from increasing flexibility by seeking to reduce 
flexion. Further, Noda et al. does not disclose i . „ 

1*™, ,„.* «. , lcaSt <me of ^ base am adhesive 

layer and the cover layer side adhesive layer has a W«h„ .i. _ v 

operating.enrperatareofth.FPC. ^ * """^ « 

to ho!d * ^ 3 "I " W reSfa •*"'™ ^ * ^ *- *» ^-tur. is used 
*> told*, bendrng characteristic (maintain the flexible circuit board in me ben, cordon) when 

prov.de a flexton of laminate of the flexible circuit board a. high tempenrturc 

a. .east ^ ^TZ *** *° PrcSm ' taVEMi0n "* ^ m W «*• <>« also 

atleast one of the base film side adhesive layer and the ever layer side adhesive layer having a 
higher gU, S s transit temperarare ^ _ rf hm , ^ 

FPC havmg excels, flexutal fatigue endurance (bending life) is stoMy obtained even if Ore FPC 
- — m equipment such as a hard disk drive (HDD) in which change of the operating 
(envttmrmental) tenmeratae is anticipated to vary tan room temperature up to about 80'C 

Furthermore, the Office Action seems to equate me • Wer of flexures," relative to 
G»me e. al. and Noda e, al to Applicants- -reciprocation number." However, me • Wer of 
flexure, ■ ,s no, me same as me "reciprocation number" of the present invention. The former 
rndtcates the number of bending of the flexible circuit board, and the latter indicates the number 
of horrzontal reciprocation of the flexible printed circuit board according to the movement of a 
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movable part with holding <he biding state (bent condition). These tests mean that objects 
struck and effects of the present ^ from ^ rf ^ ^ ^ ^ ^ ' 

Furthermore, since Gurrie et al. and Noda et al. have different objects, structures, ^ 
e«~t S , * „ not obvious to combifle Gtmie et al ^ ^ ^ ^ wauge ^ giags fiber woven 

doth pleated by epoxy resin to be used in the fona retentive substrate of Noda et al 
introduced into the adhesive layer of the flexible circuit of Gurrie et al. would be contrary to 
Gurne et al. by stiffening the Gurrie et al. lunate. Even if Gurrie et al. and Noda et al are 
combmed, the combination would include the glass fiber woven cloth which is not used in the 
present invention. Further, the characteristic of the present invention to improve bending hfe of 
bendrng parts by the difference between the gl ass transition temperature of the adhesive layer 
and the operating temperature of the FPC would not be achieved by the combination. 

The bending life of the present invention is not evaluated based on a few bending cycles 
but 1S evaluated based on the number of bending cycles up to breakage of the FPC, in particular' 
the remarkably high number is from 1 x iff times (cycles) to 1 x 10? times (cycles) or even up to' 
1 x 10 y tines (cycles). 

This is neither disclosed nor suggested in either Gurrie et al. or Noda et al. 

Therefore, it would not have been obvious to one having ordinary skill in the art at the 
tune of the invention was made to have a bending life 0 f one million to ten million times to 
provide the expected longevity of the flexible circuit board. 

Thus, Applicants respectfully submit that the §103 rejection has been overcome. 
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CONCLUSION 

For the foregoing reasons, Applicants submit that the patent application is in condition 
for allowance and request a Notice of Allowance be issued. 

Respectfully submitted, 
BELL, BOYD & LLOYD LLC 



BY. 



Dated: March 19, 2003 



Michael S. Leonard 
Reg. No. 37,557 
P.O. Box 1135 
Chicago, Illinois 60690-1135 
Phone:(312)807-4270 
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